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(54) TiUe: VEHICLE DOOR LATCH WITH CINCHING MECHANISM 




(57) Abstract 

A vehicle door latch has a rotatable forkbolt (30) that is latched by a detent (32) in a primary or an intermediate secondary latch 
position. The detent is operated via an intermittent lever (34) that is operated by a transfer lever (44) that is actuated by inside and outside 
door handles via suitable mechanical linkage. The door latch (10) includes a locking lever that disables the door handles from operating 
the intermittent lever (34) when it is in the locked position. The door latch (10) also includes a cinching mechanism (80) that automatically 
engages the foricbolt (30) in the primary latch position when the intermediate secondary latch position is reached. The cinching mechanism 
(80) includes a link (106) that has one end connected to a cinch pawl (86) and another end connected to the latch assembly. The link (106) 
pulls on the pawl (86) to disengage it fh>m a cinching gear (82) to allow the cinching gear to return to the standby or home position during 
an unlatching operation. 
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VEHICLE pCX)R LATCH WITH CINCHING MECHANISM 

5 

TECHNICAL FIELD 

This invention relates generally to vehicle door latches and more 
particularly to vehicle door latches that have a primary and an intermediate latching 
position. 

BACKGROUND OF THE INVENTION 

It is known to provide a cinching mechanism for power operation of 
a latch to assist vehicle users in closing a door or hatch against weather seal 

15 pressure. Cinching mechanisms have been developed to drive the forkbolt of a 
latch from an intemiediate secondary latch position to the primary latch position. 
These cinching mechanisms are powered and operate via a motor or other 
electrically driven mechanism. The cinching mechanisms often require redesigning 
the latch assembly itself to accommodate the powerdrive mechanism for the 

20 cinching mechanism. Furthermore, latches that have these cinching mechanisms 
need a manual ovextide to allow the latch to be opened in a situation where electric 
power is lost or the actuating motor for the cinching mechanism otherwise becomes 
inoperable. 

What is desired is a cinching mechanism that can be incorporated in 
25 a compactly packaged assembly with a standard latch assembly that includes a 
manual override and provides for good and consistent mechanical advantage diiring 
the manual release of the cinching mechanism. 

30 SUMMARY OF THE INVENTION 

In accordance with one aspect of the invention, a cinching 
mechanism for a vehicle latch assembly has a cinching gear rotatably mounted 
about an axis between a standby and latched or closed position. The cinching gear 
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is operatively interacting with the latch assembly. The cinching gear further 
includes a notch radially spaced away from its pivot axis. A cinch pawl is operably 
movable between a corresponding standby and latched position. The cinch pawl is 
connected to an actuator and biased against the cinching pawl for engagement with 
5 the notch of the cinching gear. The cinch pawl drives the cinching gear to its 
latched position. The cinching gear can be retracted to its standby position for 
allowing the cinching pawl to rotate back to its standby position. 

A cinch drive lever is pivotally mounting the cinch pawl along a first pivot 
axis and is pivotably moimted in proximity to the pivot axis of the cinching gear. It 
10 is desirable that the cinching gear and cinch drive lever are coaxially mounted. 
The cinch drive lever is operably connected to an actuator for driving the cinch 
pawl between its standby and latched position. Preferably the connection to the 
actuator is via a cable that is in turn operably connected to a reversible motor. 

A link is pivotably connected to the cinch pawl near one end and extends to' 
15 and is connected near its other end to the latch assembly for pivotably disengaging 
the cinch pawl from the cinching gear in response to imlatching action of the latch 
assmibly. The link is in pioxiniity to the pivot axis of tiie cinching gear such that a 
line between its one and other end crosses said pivot axis of the cinching gear 
during motion of the pawl between its standby and latched positions. Preferably the 
20 link is straight and rigid and follows, the line between the two ends. The link - 
preferably has a slot near its other end for connection to the latch assembly. 

It is preferable that the cinching gear, cinch drive lever and cinch pawl are 
housed in a casing and that the link that connects to the latch assembly is located on 
the exterior of the casing. 
25 Jn accordance with another aspect of the invention, a cinching mechanism is 

in combination with a latch assCTibly. The latch assembly includes a forkbolt 
having a gear section and a primary detent and biased to rotate to an open position. 
A detent lever is engageable with the primary detent and operable to lock the 
forkbolt from rotating. An operating lever is pivotably mounted in the latch 
3 0 assembly and an intermediate lever is engageable with the operating lever and 
linked to the detent lever. The cinching mechanism is mounted on the latch 



wo 00/00710 



PCTAJS99/14526 



3 

assembly such that the cinching gear is rotatable about an axis between a standby 
and latched position and operatively engaged with the gear section of the forkbolt. 

In this fashion, a vehicle door latch has a cinching mechanism that 
shifts out of the way to avoid interference with an intentional unlatching operation 
5 that is either powered or manually actuated. The vehicle door latch has a cinching 
mechanism that includes a release mechanism that automatically uncouples the 
cinching mechanism during a conventional unlatching operation. These features 
are accomplished with a compactly assembled linkage and cinch pawl assembly 
through a particular geometry and advantageous placement of the link and cinch 
pawl. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Reference now is made to the accompanying drawings in which : 
Figure 1 is an exploded perspective partially schematic view of a 
vehicle door latch according to the piresent invention; 

Figure 2 is a fix>nt elevational view of the vehicle door latch shown 
in figure I showing the door latch in the open and unlocked position; 

Figure 3 is a rear elevation view of the vehicle door latch shown in 

figure 2; 

Figure 4 is an enlarged rear perspective and exploded view 
illustrating the operative elements of the latch assembly and the cinching 
mechanism; 

Figure 5 is a fiagmentary &ont elevational view of the vehicle door 
latch showing the door latch in an unlatched, unlocked and open condition; 

Figure 6 is a firagmentary rear elevational view of the vehicle door 
latch of figures; 

Figure 7 is a firagmentary firont elevational view showing the vehicle 
door latch in an intermediate secondary latched and imlocked condition with the 
cinch motor halfway through its pull stroke; 

Figure 8 is a firagmentary rear elevational view of the vehicle door 
latch shown in figure 7: 
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Figure 9 is a fragmentary front elevational view showing the vehicle 
door latch in the final stage of being automatically driven from the secondary 
latched condition to a primary latched and unlocked condition; , 

Figure 10 is a fragmentary rear elevational view of the vehicle door 
latch shown in figure 9; 

Figure 1 1 is a fragmentary front elevational view showing the 
vehicle door latch in the primary latched and unlocked condition and the cinching 
drive lever and cinch pawl in the standby or home position; 

Figure 12 is a fragmentary rear elevational view showing the vehicle 
door latch in figure 1 1 ; 

Figure 13 is a fragmentary front elevational view showing the 
vehicle door latch in the process of being intentionally unlatched with the motor in 
the fiill cinch state; 

Figure 14 is a fragmentary rear elevational view showing the vehicle 
door latch in figure 13; 

Figure 1 5 is a fiagmentary fix)nt elevational view showing the 
vehicle door latch open after release while the cinch motor is in the fiill cinch state; 

Figure 16 is a fiagmentary rear elevational view showing the:vehicle 
door latch in figure 1 S. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring now to the drawings and more particularly to figures 1 , 2, 
and 3, the vehicle door latch mechanism 10 is the same basic arrangemmt as the 
vehicle door latches that are idisclosed in U.S. Patent 5^77,46 1 granted to Thomas 
A. Dzurko et al January 1 1, 1 194 for a vehicle door latch, U.S. Patent 4,756,563 
granted to Stephen L. Garwood and Jeffrey Konchan July 12, 1988 for a vehicle 
door latch and U.S. Patent 5,054,827 granted to Jeffrey L. Konchan and Jiri Paulik 
October 8, 1991 for a vehicle door latch, and U.S.S.N. 08/898,324 filed July 22, 
1997 all of which are hereby incorporated in this patent specification by reference. 

Briefly, the vehicle door latch 10 has a multipiece casing 1 1 that 
comprises plastic housing 12, metal face plate 14 and metal back plate 16. The 
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plastic housing 12 and the metal back plate 16 are conventionally bolted together 
through mounting bushings 1 7, 1 8 ancLl 9 to form the casing 1 1 . 

The latching mechanism 20 of the vehicle door latch 1 0 comprises a 
forkbolt 30 and a cooperating detent 32 that are pivotally mounted on bushings 18 
5 and 19 respectively and located in a chamber of the plastic housing 12 behind the 
metal face plate 14. The forkboU 30 is conventionally biased clockwise as shown 
in figure 1 by a coil spring not shown for simplicity of the drawing. Detent 32 is 
biased coimterclockwise into engagement with the forkbolt 30 by a another coil 
spring (also not shown for simplicity of the drawing). Detent 32 engages the 

10 forkbolt 30 in its unlatched position as shown in figures 5 and 6 and engages and 
holds the forkboh lever 30 in intermediate secondary and primary latched positions 
against the opening bias of forkbolt 30 as shown in figures 7-12. 

The latching mechanism fiuther comprises an intermittent lever 34 
for operating the detent 32. The intermittent lever 34 is located in the chamber of 

15 the plastic housing 12 behind detent 32. It has two integral pivot pins 36 and 38. 
Pivot pin 36 is joumalled in a hole in detent 32 so that the detent 32 rotates 
clockwise firom the position shown in figures 7 or 9 to the unlatched position and 
out of latched engagement with the forkbolt 30 to the unlatched position shown in 
figure 13 when the intermittent lever 34 is pulled down. The pivot pin 38 is 

2 0 disposed in a slot of a locking lever (not shown) that pivots the intermittent lever 
34 counterclockwise about pivot pin 36 as shown in figure 5 firom the unlock 
position shown in figures 5-13 to a lock position (not shown). 

The latching mechanism fiirther comprises a transfer lever 44 that is 
joumalled on a stud 28. The transfer lever 44 has an ear 46 at one end that is 

2 5 engageable with an integral, rearwardly projecting tab 48 of the intermittent lever 

34 so that the intermittent lever 34 is pulled down when the transfer lever 44 is 
rotated clockwise as viewed in figures 13, 

The latching mechanism fiirther comprises an outside operating 
lever 50. The outside opiating lever 50 is also joumalled on the stud 28 behind the 

3 0 transfer lever 44. It has a bent tab 54 that engages the ear 46 of the transfer lever 44 

so that the outside operating lever 50 rotates the transfer lever 44 clockwise when it 
is rotated clockwise on stud 28 as shown in figures 5 and 13. The outside operating 
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lever 50 is connected by suitable linkage for rotation by an outside door handle (not 
shown). The transfer lever 44 and outside operating lever 50 are conventionally 
biased counterclockwise as shown in figures 5 and 13 to a rest position where tab 

54 engages the bottom of the plastic housing 12 by a coil spring not shown 
5 mounted about stud 28. 

The latching mechanism further comprises an inside operating lever 

55 that is pivotally mounted about pin 53 of the metal backpiate 16. Tab 66 on lever 
55 engages with aperture 5 1 on lever 50 so that the inside operating lever rotates 
lever 50 in the clockwise direction. The inside operating lever 55 is coimected by 

10 suitable linkage at section 61 for rotation by an inside door handle (not shown) or 
through an automated actuator through cormecting point 65. The inside operating 
lever has a connecting flange 67 at the opposite distal end. On the other side of the 
flange, a tab 66 drivingly engages ^ertuie 51 in the outside operating lever 50. ' 

Foikbolt 30 has a conventional slot or throat 58 for receiving and 

15 retaining a strike member 69, that is attached to the vehicle door pillar to latch the 
v^cle door in the closed position. Foikbolt 30 also includes a primary latch 
shoulder 60, an intermediate secondary latch shoulder 62 and a radially projecting 
foot 64. Foikbolt 30 can have a plastic coating (not shown) that covers a sur&ce 
of Uie slot 58 that is engaged by the strike member 69 for energy absorption and 

2 0 quiet operation when the vehicle door is slammed shut 

Detent 32 has a sector shaped catch 68 that engages the radially 
projecting foot 64 when the forkbolt 30 is in the unlatched position as shown in 
figure 5. The sector sh^)ed catch 68 positively engages the primary and 
intermediate secondary latch shoulders 60 and 62 to hold the forkbolt 30 in either 
25 the primary or the intermediate secondary latched positions shown in figures 9 and 
7 respectively. Detent 32 also includes an integral bumper 72, The bumper 72 
engages a stop in casing 1 1 to stop counterclockwise pivoting of the detent lever 32 
under the bias of spring 52. This bumper 72 which can be coated in plastic also 
absorbs energy and quiets operation when the door is slammed shut. 

3 0 The conventional latching mechanism described above operates as , 

follows. When the door latch 10 is in an unlatched and imlocked condition as 
shown in figure 5, forkbolt 30 is poised to receive a conventional strike member 69 
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that projects into aligned fish mouth slots 74 and 75 of the plastic housing 12 and 
the metal face plate 14 when the door is shut. The entering strike member 69 
engages the shoulder 60 at the back of the throat 58 and rotates forkbolt 30 
counterclockwise against its spring bias through the secondary position as shown in 
figure 7 and further until forkbolt 30 is rotated to the primary latch position shown 
in figure 9 where forkbolt 30 captures the strike member 69 in the throat 58. 
Forkbolt 30 is held in the primary latch position by catch 68 of deterit 32 engaging 
the primary latch shoulder 60 of forkbolt 30. 

Catch 68 rides along the periphery of the forkbolt 30 under it spring 
bias as forkbolt 30 rotates counterclockwise fi*om the unlatched position shown in 
figure 5 to the primary latch position shown in figure 9. During this travel, catch 68 
rides under the foot 64 into engagement with the intermediate secondary latch 
shoulder 62 as shown in figure 7 and then into engagement with the primary latch 
shoulder 60 as shown in Figure 9. It is to be noted that the eiigagement of catch 68 
with the intermediate secondary latching shoulder 62 is sufficient to hold the 
vehicle door closed in the event that the vehicle door is not shut with sufficient 
force so that catch 68 engages primary latch shoulder 60. 

When the vehicle door latch 1 0 is not locked, the vehicle door can 
be opened simply by operating either an inside or outside door handle or the like to 
0 rotate the transfer lever 44 clockwise and the ear 46 down as viewed in figures 1 3 
and 15. Ear 46 engages projection 48 of intermittent lever 34 and pulls Ae 
intermittent lever 34 down ftom the primary latch position shown in figures 9 and 
1 1 to the unlatched position shown in figures 13 and 15. As the intermittent lever 
34 is pulled down, it rotates detent 32 clockwise against its spring bias fix>m flie 
5 primary latch position shown in figures 9 and 1 1 to the unlatched position shown in 
figures 13 and 15. Forkbolt 30 is then firee to rotate counterclockwise under its 
spring bias from the primary latch position shown in figure 13 to the unlatched 
position shown in figure 15 as the strike member 69 is pulled out of the aligned 
fishmouth slots 74 and 75 whm the vehicle door is opened. 

The operation of the locking lever and the locking mechanism does 
not form a part of this invention and hence the elements of the locking mechanism 
have been omitted for clarity. Briefly the locking lever is moved by suitable 
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linkages that are controlled inside and outside the vehicle electrically or 
mechanically to lock or unlock the door latch 10. The locking lever can move the 
intermittent lever 34 counterclockwise about pivot pin 36 to a position where it is 
uncoupled fiom and out of the path of travel of transfer lever 44 described below 
5 which causes the lock condition of the latch. Intermittent lever 34 is thus rotated 
from the imlocked position shown in figures 5-16 to a locked position where 
projection 48 is repositioned out from under ear 46 of transfer lever 44. 
Consequently when the door handles or the like are operated so as to rotate the 
transfer lever 44 clockwise to the unlatching position, the ear 46 simply bypasses 

10 the projection 48 without transferring any motion to the intermittent lever 34. 
Consequently intermittent lever 34 is not pulled down to rotate detent 32 to the 
unlatch position shown in figure 13. In other words the transfer lever 44 simply 
free wheels so that operation of the door handles or their equivalent is not effective. 
A complete description of the locking lever and locking mechanism is given in the 

15 three patents cited above that have been incorporated in this patent specification by 
reference. All figures in this specification show the lock lever 34 in the unlock 
condition. 

The Cinching Mechanism 

2 0 The cinching mechanism, mdicated generally at 80 suppl^ents the 

conventional operation of the latching mechanism by assuring that detent 32 
engages the primary latch shoulder 60 of foxkbolt 30 as shown in figure 9 and 1 1 
when the forkbolt 30 has been moved toward a latch position by a predeterauned 
amount such as when the secondary latch position is obtained as shown in figure 7. 
2S ' Cinching mechamsm 80 comprises a cinching gear 82 that is 

rotatably mounted in housing 12 above foxkbolt 30 by an axle pin 83 that turns in 
journals in housing 12 and face plate 14. Cinching gear 82 is drivingly connected 
to forkbolt 30 by respective meshing integral sector gear portions.8S and 33 so that 
cinching gear 82 moves between an unlatched position as shown in figure 5 in solid 

3 0 and a primary latch position as shown in figures 9 and 1 1 via an intermediate 

secondary latch position as shown in phantom in figure 5 and solid in figure 7) 
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corresponding to the respective positions of forkbolt 30. A switch member 84 is 
carried by cinching gear 82. Cinching^ear also has a notch 88 about its periphery. 

Cinching mechanism further comprises a drive cinch pawl member 
86 that engages notch 88 of cinching gear 82 and drives forkbolt 30 to the primary 
5 latch position via cinching gear 82 as explained below. Cinch pawl member 86 is 
rotatably carried by a pin 89 on a drive lever 90 and is spring biased against 
cinching gear 82 by a spring 92 mounted about pin and integral spring seat 93 on 
drive lever 90. 

Drive lever 90 is pivotably mounted through the same pin 83 that 
10 mounts the cinching gear 82 to be coaxially mounted with cinching gear 82. A coil 
spring 94 biases the drive member 90 counter clockwise as shown in figure 5 
(clockwise as shown in figure 6). The distal end 95 is attached to the end of a pull 
cable 98 that is attached to a reversible electric motor 100 that is shown in figure 1 
and that is connected electrically by wires not shown to the position switch 84 in 
15 switch housing 70. The sheath 99 for pull cable 98 has one end attached to a flange 
102 of face plate 14 by a suitable connector. 

The cinch pawl member 86 is also pivotably connected at a point 
104 spaced 6om pin 89 to an iq>per end 105 of liidc 106 which has its lower end 
107 having a mounting slot 108 for receiving and pivotably mounting flange 67 of 
2 0 inside operating lever 55. The link 106 passes in proximity to pivot pin 83 of the 
cinching gear 82 and drive lever 90. Link 106 is also mounted to the extmor of the 
casing 1 1 fiom the pawl 86 to the operating lever 55 as clearly shown in figure 3. 

Opgration of the Cinching Mechanism 

2 5 The cinching mechanism 80 operates as follows with reference to 

figures 5-16. When the vehicle door is open« the door latch 10 is in an unlatched 
position as shown in figures 5 and 6. As the vehicle door closes, the strike member 
69 in the vehicle door jamb engages throat 58 of forkbolt 30 rotating forkbolt 30 
counterclockwise which drives cinching gear 82 and switch member 84 on cinching 

3 0 gear 82 clockwise as shown in phantom in figure 5. When forkbolt 30 reaches the 

intemiediate secondary latch position shown in figures 7 and 8, detent 32 engages 
secondaiy latch shoulder 62. The pennanently engaged gearing 33 and 85 causes 
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cinching gear to rotate fiom the position shown in figure 5 to a respective 
secondary position shown in phantom, in figure 5. At this point the notch 88 
becomes spaced away fiiom pawl 86, 

Switch member 84a which moves simultaneously with cinching 
5 gear 82 cooperates with a motor control circuit inside switch housing 70 energizing 
motor 100 to pull on cable 98. (The control circuit is electrically cormected to 
motor 100 in any suitable marmer.) As. cable 98 is pulled, drive lever 90 is pulled 
against the bias of return spring 94. The drive lever 90 rotates about its mounting 
pin 83 and carries pawl 86 fi-om the home position shown in figures 5 and 6 to the 

1 0 position shown in figures 7 and 8 where the pawl 86 reengages the notch 88. The 
motor 100 continues to pull on cable 98. The cable 98 in turn causes the cinching 
pawl 86 to drive against the cinching gear till the cinching gear 82 drives forkbolt 
30 to its primary latch position shown in figure 9 and 10 and where detent 32 
engages primary latch shoulder 60. Detent 32 prevents the foricbolt 30 fi^m 

15 rotating back to the open position and maintains the latch in a fiiUy closed 
condition. 

Switch member 84a and a second switch member 84b which moves 
simultaneously with detent 32 cooperate with the motor control circuit at the end of 
the latching stroke reversing the electric motor 100 until drive lever 90 is retumed 
20 to the standby or home position and pawl is also retumed to the home position as 
showii in figures 1 1 and 12 whereupon switch member 84a cooperates with the 
motor control circuit to deenergize electric motor 100. Suitable switches and motor 
control circuits wi&in and electrically connected to housing 70 are well known in 
the motor control art and need not be described in detail. SufiBce it to state that 

2 5 drive lever 90 and cinching pawl 86 are returned to the standby position to allow 

fiiture retum of the cinching gear 82 to the unlatched position for the next cycle of 
operation. 

It should be noted that the link 106 that follows the pawl 
86 swings across the pivot pin 83 of the cinching gear 82 and drive lever 90 as the 

3 0 cinching mechanism 80 moves Sxym the home or standby position to the fiill 

driving or cinching position as illustrated in figures 6, 8, 10 and 12. Any change in 
distance between flange 67 and pivot point 104 is taken up by the slot 108. 
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The cinching mechanism 80 thus drives the foikbolt 30 to the 
primary latch position and assures that-the door latch 10 is in the primary latch 
position even if the vehicle door is not closed with sufiicimt force to achieve the 
primary latch position. 
5 Door latch 1 0 is unlatched in a conventional manner by pulling 

intennittent lever 34 down by operating either the inside or outside door handles 
50,55 or the like to rotate transfer lever 44 clockwise and ear 46 down as viewed in 
figure 13. Ear 46 engages projection 48 of intemiittent lever 34 and pulls 
intermittent lever down from the primary latch position shown in figure 1 1 to the 
10 unlatched position shown in figure 13. The lever 34 rotates detent 32 clockwise 
against its spring bias which in turn releases forkbolt 30 which then rotates 
counterclockwise imder its spring bias as the strike member 69 is pulled out of slots 
74 and 75 when the vehicle door is opened. The latching assembly reverts back to 
the position shown in figures 5 and 6 ready to be closed again. 
15 The link 106 assures that door latch 10 can be unlatched in a 

conventional maimer in the event that drive lever 90 jams for one reason or another, 
such as electric power loss to motor 100. If the motor 100 loses power while the 
pawl 86 is in engagement with notch 88 on cinch gear 82 during the cinching 
process, such as in the fiill cinch position shown in figures 9 and 10, and the pawl 
20 86 will not return to the standby position shown in figures 1 1 and 12, the pawl 86 is 
merely disengaged by the pull of link 106 as caused by the operation of operating 
lever 55. This disengagement is illustrated in Figures 13 and 14. The pawl 86 
rotates against its bias by spring 92 to radially pivot away fi:om notch 88 and allow 
the cinching gear to rotate with forkbolt 30 imder its own spring bias to the position 
25 shown in Figures 15 and 16. The geometry of the linkage 106 allows the pawl 88 
to easily disengage &om the notch 88. During this operation, the link 106 passes in 
proximity to pivot pin 83 of both the cinching gear 82 and drive lever 90. 

Obviously, many modifications and variations of the present 
invention in light of the above teachings may be made. It is, therefore, to be 
30 understood that, within the scope of the upended claims, the invention may be 
practiced otherwise than as specifically described. 
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CLAIMS: 

1 . A cinching mechanism (80) for a vehicle latch assembly (10), said 
cinching mechanism (80) comprising: 
5 a cinching gear (82) rotatably mounted about an axis between a standby and 

lock positions and operatively interacting with the latch assembly (1 0) and 
including a notch radially spaced away from a shaft ; 

a cinch pawl (86) operably movable between a corresponding standby and 
latched positions connected to an actuator and biased against said cinching gear 
10 (82) for engagement with the notch (88) of the cinching gear (82) and driving the 
cinch pawl (86) to its latch position and for retracting to its standby position for 
allowing said cinching gear (82) to rotate back to its standby position; 

a cinch drive lever (90) pivotally mounting said cinch pawl (86) along a 
first pivot axis and is pivotably mounted in proximity to said pivot axis of said 
15 cinching gear (82), said cinch drive lever (90) operably connected to an actuator for 
driving said cinch pawl (86) between its standby and latched positions; 

a link (106) pivotably connected to the cinch pawl (86) near one end and 
extending to and connected near its oflier end to the latch assembly for pivotably 
disengaging said cinch pawl (86) from said cinching gear (82) in response to 
2 0 unlatching action of the latch assmibly; 

said link (106) in proximity to said pivot axis of said cinching gear (82) 
such that a line between its one and other end crosses said pivot axis of said^ 
cindung gear (82) during motion of the cinch pawl (86) between its standby and 
lock positions. 

25 

2. A cinching mechanism (80) as defined in claim 1 fiarther 
characterized by: 

said cinching gear (82) and cindi drive lever (90) being coaxially mounted 

30 3. A cinching mechanism (80) as defined in claim 2 fiiither 

characterized by: 



wo 00/00710 



PCT/US99/14526 



13 

said cinch drive lever (90) having a connection to a cable (98) opeiably 
connected to the cinching gear actuates in proximity to one end and a pivotable 
connection to the link (1 06) near a second end. 

5 4. A cinching mechanism (80) as defined in claim 3 further 

characterized by: 

said link (106) having a slot (108) near its other end for connection to the 
latch assembly. 

10 5 . A cinching mechanism (80) as defined in claim 4 fiirther 

characterized by: 

a casing (1 1) moimting the cinching gear (82) , cinch drive lever (90), cinch 
pawl (86) and latch assembly with the link (106) positioned on the exterior of said 
casing (11). 

15 

6. A cinching mechanism (80) as defined in claim 1 fiirther 
characterized by: 

a casing (1 1) mounting the cinching gear (82), cinch drive lever (90), cinch 
pawl (86) and latch assembly with the link (106) positioned on the exterior of said 
20 casing (11). 

7. A cinching mechanism (80) in combination with a latch assembly 
(10) comprising: 

a foikbolt (30) pivotably mounted in the latch assembly having a gear 
2 5 section and a primary detent and biased to rotate to an open position; 

a detent lever (32) engageable with the primary detent and operable to lock 
the forkbolt (30) &om rotating; 

an operating lever (SO) pivotably mounted in the latch assembly (10); 

an intermediate lever engageable with the operating lever (50) and linked to 
30 the detent lever (32); 
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a cinching gear (82) rotatable about an axis betweai a standby and latched 
positions and operatively engaged with the gear section of the foikboh (30) and 
including a notch (88) radially spaced away fiom its pivot axis; 

a cinch pawl (86) operably movable between a corresponding standby and 
5 latched positions and biased against said cinching gear (82) for engagement with 
the notch (88) of the cinching gear (82) and driving the cinching gear to its lock 
position and for retracting to its standby position for allowing said cinching gear to 
rotate back to its standby position; 

a cinch drive lever (90) pivotally mounting said cinch pawl (86) along a 
1 0 first pivot axis and is pivotably mounted in proximity to said pivot axis of said 
cinching gear (82), said cinch drive lever (90) operably connected to an actuator for 
driving said cinch pawl (86) between its standby and lock positions; 

a link (1 06) pivotably connected to the cinch pawl (86) near one end and 
extending to and connected near its other end to the latch assembly (10) for 
15 pivotably disengaging said cinch pawl (86) &om said cinching gear (82) in response 
to unlatching action of the latoh ass^bly; 

said link (106) in proximity to said pivot axis of said cinching gear (82) 
such that a line between its one and other raid crosses said pivot axis of said 
cinching gear during motion of fee cinch pawl (86) between its standby and lock 
20 positions. 

8. A cinching mechanism (80) in combination with a latch assembly 
(10) as defined in claim 7 fiirthra: characterized by: 

a casing (1 1) mounting the cinching (82), cinch drive lever (90), cinch pawl 
25 (86) and latch assembly (10) with the link (106) positioned on the exterior of said 
casing (106). 
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